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Mechanism of Langin Oral Liquid in the Treatment of Upper Respiratory Tract

Infection Based on Network Pharmacology
XU Haonan' ,WANG Zhaoyao’ ,WU Huimin’,XU Lei’
(1. Jiangsu Province Hospital ,Nanjing, Jiangsu,China  210029; 2. Suzhou Dushu Lake Hospital,Suzhou, Jiangsu,China 215000; 3. General Hospital
of Eastern Theater Command of the Chinese PLA,Nanjing.,Jiangsu,China 210002)
Abstract: Objective To investigate the possible active ingredients and mechanism of Langin Oral Liquid in the treatment of upper
respiratory tract infection (URTI). Methods The potential active ingredients of Langin Oral Liquid were searched and the related
targets were predicted by the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and
Traditional Chinese Medicine Integrated Database (TCMID). The targets of URTI were obtained by the GeneCards. The common
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targets and active ingredients were imported into the Cytoscape 3.7.2 software to obtain the interaction network of traditional
Chinese medicine (TCM) — ingredients — common targets — disease and the core active ingredients. The protein — protein interaction
(PPI) network of common targets and core targets were obtained by the String 11.0 database. Gene Ontology (GO) function
enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed by the
Metascape database and R package respectively. The top 10 core active ingredients and core targets with high node degree were
selected for molecular docking verification by the Autodock software. Results A total of 119 potential active ingredients, 240
targets and 213 common targets were obtained. Core active ingredients included quercetin,B - sitosterol, stigmasterol and so on. Core
targets included AKT1, TP53, MAPK1 and so on. The KEGG pathway mainly involved the interleukin — 17 (IL — 17) signaling

pathway , tumor necrosis factor (TNF) signaling pathway, virus infection pathway and so on. The results of molecular docking showed

that the core active ingredients coud be docked well with core targets. Conclusion Langin Oral Liquid may act on AKTI and

other targets through quercetin and other core ingredients in the treatment of URTI.

Key words:Lanqin Oral Liquid;upper respiratory tract infection;network pharmacology;molecular docking;mechanism
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Tab.1 Pharmacokinetics parameters of potential active ingredients

Mol ID Molecule Name 0B(%) DL Mol ID Molecule Name 0B (%) DL
MOL000073 ent - Epicatechin 48.96  0.24 | MOL001942 isoimperatorin 45.46 0.23
MOL000098 quercetin 46.43  0.28 |MOL002322 isovitexin 31.29 0.72
MOL000173 wogonin 30,68 0.23 | MOL002636 Kihadalactone A 34.21 0.82
MOL000228 (2R) -7 -hydroxy- 5~ methoxy -2 - phenylchroman-4-one 5523 0.20 | MOL002651 Dehydrotanshinone [T , 43.76 0.40
MOL000358 B~ sitosterol 36.91  0.75 | MOL002641 Phellavin_qt 35.86 0.44
MOL000359 sitosterol 36.91  0.75 | MOL002643 delta 7 - stigmastenol 3.42 0.75
MOL000422 kaempferol 4188 0.24 | MOL002644 Phellopterin 40.19 0.28
MOL000449 Stigmasterol 43.83  0.76 | MOL002331 N~ Methylflindersine 32.36 0.18
MOL000552 §,2" = Dihydroxy - 6,7,8 - trimethoxyflavone 3.7 0.35 | MOL002652 delta 7 - Dehydrosophoramine 54.45 0.25
MOL000525 Norwogonin 30.40  0.21 | MOL002656 dihydroniloticin 36.43 0.81
MOL000622 Magnograndiolide 63.71  0.19 | MOL002659 kihadanin A 31.60 0.70
MOL000762 Palmidin A 3536 0.65 | MOL002660 niloticin 41.41 0.82
MOL000785 palmatine 64.60  0.65 | MOL002662 rutaecarpine 40.30 0.60
MOL000787 Fumarine 59.26  0.83 | MOL002663 Skimmianin 40.14 0.20
MOL000790 Isocorypalmine 35.77  0.59 | MOL002666 Chelerythrine 3418 0.78
MOL0009S53 Cholesterol 37.87  0.68 | MOL002668 Worenine 45.83 0.87
MOLO01131 phellamurin_qt 56.60  0.39 | MOL002670 Cavidine 35. 64 0.81
MOL001406 crocetin 3530 0.26 | MOL002671 Candletoxin A 3181 0.69
MOL001454 berberine 36.86  0.78 | MOL002672 Hericenone H 39.00 0.63
MOL001455 () - Canadine 53.83  0.77 | MOL002673 Hispidone 36. 18 0.83
MOL001458 coptisine 30.67  0.86 | MOL002714 haicalein 3.5 0.21
MOL001490 his[ (25) - 2 - ethylhexyl Jbenzene - 1,2 - dicarboxylate 43.59  0.35 | MOL002879 Diop 43.59 0.39
MOL001494 Mandenol 4200 0.19 | MOL002883 Ethyl oleate (NF) 32.40 0.19
MOL001506 Supraene 3355 0.42 | MOL002894 berberrubine 35.74 0.73
MOL001663 (4aS,6aR, 6aS,6bR,8aR, 10R, 12aR, 14bS) = 10 - hydroxy -~ 3203 0.76 | MOL001734 3 - {[ (2R, 3R, 5R,65) - 3,5 - dihy-  85.87 0.47

2,2,6a,6b,9,9,12a - heptamethyl - 1,3,4,5,6,6a,7, droxy - 6 = (1H = indol - 3 - yloxy) - 4 -
8, 8a,10, 11,12, 13, 14b - tetradecahydropicene - 4a - oxooxan = 2 =yl ] methoxy | = 3 - oxopropa-
carhoxylic acid noic acid
MOL001689 acacetin 3497 0.24 | MOL002908 5,8,2" - Trihydroxy - 7 - methoxyflavone 37.01 0.27
MOL001721 Isaindigodione 60. 12 0.41 | MOL002909 5,7,2,5 - tetrahydroxy - 8,6 - dimethoxyflavone 33.82 0.45
MOL001722 2~ 0~ beta - D~ glucopyranosyl - 2H - 1,4 - benzoxazin - 43.62  0.31 | MOL001726 pinoresinol = 4 = 0= beta - D)~ apiosyl - heta = 36.45 0.51
3(4H) - one D~ glucopyranoside
MOL002910 Carthamidin 41,15 0.24 | MOL002911 2,6,2',4" - tetrahydroxy - 6' - methoxychaleone 69. 04 0.22
MOL001728 3 -[2' - (5" - hydvoxymethyl furyl] - 1(2H) - isoquinoli- ~ 51.74  0.18 | MOL002913 Dihydrobaicalin_qt 40.04 0.21
none - 7~ 0= BETA - D~ glucoside_qt MOL002914 Eriodyetiol (flavanone ) 41.35 0.24
MOL001733 Eupatorin 30.23  0.37 | MOL002915 Salvigenin 49.07 0.33
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Continued Tab.1 Pharmacokinetics parameters of potential active ingredients

Mol ID Molecule Name 0B (%) DL Mol ID Molecule Name 0B (%) DL
MOL002897 epiberherine 43.09  0.78 | MOL001941 Ammidin 34.55 0.22
MOLO001735 Dinatin 30.97 0.27 | MOL002917 5,2',6" = Trihydroxy - 7,8 - dimethoxyflavone 45.05 0.33
MOLO001736 (- ) - taxifolin 60. 51 0.27 | MOL002925 5,7,2",6" - Tetrahydroxyflavone 37.01 0.24
MOL001749 bis[ (2R) - 2 - ethylhexy [benzene - 1,2 - dicarhoxylate 43.59  0.35 | MOL002926 dihydrooroxylin A 38.72 0.23
MOL001750 glucobrassicin 60.02  0.48 | MOL002927 Skulleapflavone [T 09.51 0.44
MOL001755 24 - Ethylcholest - 4 - en = 3 - one 36.08  0.76 | MOL002928 oroxylin a 41.37 0.23
MOL001756 quindoline 3317 0.22 | MOL002932 Panicolin 76.26 029
MOL001767 hydroxyindirubin 63.37  0.30 | MOL002933 5,7,4" = Trihydroxy - 8 - methoxyflavone 36.56 0.27
MOL001769 beta = sitosterol dodecantate 3457 0.57 | MOL002934 Neobaicalein 104. 34 0.44
MOL001771 poriferast = 5 - en - 3beta - ol 3691 0.75 | MOL002937 28 - Phenyl - 2,3 - Dihydro - 5,7 - Dihydroxy -~ 66. 06 0.23
MOL001782 (22) -2 - (2 - oxoindolin - 3 - ylidene )indolin - 3 - one 48.40  0.26 6~ Methoxy - 4H - 1 - Benzopyran - 4 - one
MOL001779 Sinoacutine 49.11  0.46 | MOL003095 5 = hydroxy - 7 - methoxy - 2 - (3,4,5 - trime- 5196 0.41
MOL001781 Indigo 3820 0.26 thoxyphenyl)chromone
MOL001774 Ineketone 3714 0.30 | MOL004561 Sudan I 84.07  0.59
MOL001783 2-(9-((3 - methyl - 2 - oxopent - 3 -en-1- 64.00  0.57 | MOL005438 campesterol 31.58 0.71

oxy) -2-ox0-1,2,8,9- tetrahydrofuro[2,3 - MOL006327 sterculin A 32.10 0.80
h Jqquinolin - 8 - y1)propan - 2 - y1 acetate MOL001828 3-[(3,5- dimethoxy -4 - ox0 - 1 - cyclohexa- ~ 51.84 0.56
MOL001790 Linarin 39.84 071 2,5 - dienylidene) methyl | = 2,4 - dihydro -
MOL001792 4',7 - Dihydroxyflavanone .76 0.18 1H - pyrrolo[2, 1 - b Jquinazolin - 9 - one
MOL001793 (E)-2-[(3 - indole)cyanomethylene - | -3 - indolinone ~~ 54.59  0.32 | MOLOOG6401 melianone 40.53 0.78
MOL001798 neohesperidin_gt 7L17 - 0.27 | MOL006413 phellochin 35.41 0.82
MOL001800 rosasterol 35.87  0.75 | MOL006422 thalifendine 44.41 0.73
MOL001803 Sinensetin 50.56  0.45 | MOL007245 3 - Methylkempferol 60. 16 0.26
MOLO001804 Stigmasta - 5,22 - diene - 3beta, 7alpha - diol 43.04 0.82 | MOL008206 Moslosooflavone 44.09 0.25
MOL001806 Stigmasta - 5,22 - diene - 3beta, Theta - diol 42.56  0.83 | MOL009038 Genipin 1 - - Gentiobioside 45.58 0.83
MOLO001810 6~ (3~ oxoindolin - 2 - ylidene)indo]oD, 1- b}quinazolin - 4528 0.89 | MOL009729 methyl (E) - nonadec - 10 - enoate 30. 66 0.19
12-one MOL010205 Flexricin P - 1 36.30 0.19
MOL001814 (E) -3~ (3,5 - dimethoxy - 4 - hydrosy - benzylidene) -~ 5718 0.25 | MOLO10415 11,13 - Eicosadienoic acid ,methyl ester 39.28 0.23
2 - indolinone MOLO12245 5,7,4" - trihydroxy - 6 - methoxyflavanone 36.63 0.27
MOL001820 (E) -3~ (3,5 - dimethosy - 4 - hydroxyb - enzylidene) -~ 6517 0.25 || MOL012246 5,7,4" - trihydroxy - 8 - methoxyflavanone 74.24 0.26
2 - indolinone MOL012266 rivularin 37.94 0.37
MOL006392 dihydroniloticin 36.43  0.82 | MOL013352 Obacunone 43.29 0.77
MOL001833 Glucobrassicin = 1 - Sulfonate_gt 42.52 0.24
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Fig. 2 Interaction network of TCM - ingredients — common targets — disease
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Tab.2 Topological properties of the core active ingredients of

Langin Oral Liquid

No. Mol ID Molecule Name degree
TW1 MOL000098 quercetin(#}# %) 313
FV1  MOL000358 p - sitosterol (5 — 4~ ) 141
FR1 MOL000449 Stigmasterol( & & &%) 112
771 MOL000422 kaempferol (:1) Z8}) 55
TW4 MOL001689 acacetin(#]424) 52
HB3 MOL000785 palmatine( & % 7T) 48
HB9 MOL002331 N - Methylflindersine(N - ¥ % 2 444 45
HQ2 MOL000173 wogonin(L#& % %) 45
HQ7 MOL002714 baicalein(# % %) 35
HB7 MOL001454 Berberine( > 5 %) 29
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Fig.4 Node degree of core targets
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Fig.5 Results of GO function enrichment analysis
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Tab.3 Results of molecular docking between core active ingredients of Langin Oral Liquid and core targets (kJ / mol)

B AKT1 TP53 MAPK1  MAPKS8 JUN IL-6 TNF VEGFA EGF EGFR
(4GV1)  (4mzD)  (6SLG)  (2XRW)  (5T01) (I1ALU) (5UU1) (3QTK)  (1JL9)  (2GS2)

quercetin -6.40 -7.52 -5.56 -6.34 -6.83 -6.99 -6.56 -5.69 -7.56 -6.15
B — sitosterol -9.21 -816 -7.81 -8.14 -9.63 -7.55 -8.40 -7.10 -8.79 -8.52
Stigmasterol -9.30 -9.33  -7.94 -8.75 -9.12  -7.72 -8.35 -7.43 -8.34 -8.57
kaempferol -6.67 -6.61 -6.17 -6.39 -6.45 -6.59 -6.28 -5.80 -7.58 -6.44
acacetin -7.40 -6.54 -6.71 -6.83 -7.38 -6.71 -6.72 -6.08 -7.63 -6.30
palmatine -7.73 -6.65 -6.81 -7.55 -6.79 -6.21 -6.14 -6.59 -7.83 -6.92
N — Methylflindersine -7.41 -7.46 -6.38 -6.32 -6.34 -6.04 -7.53 -6.59 -6.55 -6.68
wogonin -17.44 -7.17 -6.18 -6.09 -6.33 -6.24 - 6.65 -5.94 -7.00 -6.06
baicalein -7.10 -6.61 -6.76 -6.10 -7.52 -6.81 -6.79 -6.35 -7.58 -6.44
Berberine -17.21 -6.93 -7.98 -8.10 -7.55 -6.71 -7.13 -7.82 -7.68 -7.56
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